INTRODUCTION
In the previous report1) we have found by X-ray diffractometry that certain crystalline structures, of which the lattice distance was calculated to be 9.8 A, were present in spores of Bacillus subtilis. Such crystalline structures were not found in the vegetative cells.
In the present work, the physical and chemical properties, and the localization in spore cells of these crystalline structures were studied in order to obtain further informations on the molecular features and the biological functions of these structures in the spores.
MATERIALS AND METHODS Organism and Culture Medium
The Marburg strain of Bacillus subtilis was used throughout these studies. The active culture of this microorganism which was obtained by the method described by Nakata and Halvorson2) was routinely employed as the inoculum. The medium used for obtaining the active culture was prepared to contain the following amounts per liter: L-alanine, 890 mg; L-glutamic acid, 1470 mg; L-asparagine, 1320 mg; Ca-pantothenate, 20 mg; K2HPO4, 3 g; KH2PO4, 1g; purified samples of spore coats which were prepared by the methods as described above are shown in Fig. 3 . Fig. 3 indicates that the X-ray diffraction patterns of these four samples were essentially similar to the one recorded for the intact spores of this microorganism;" the two major peaks (20-9° and 9.5°) detected in the pattern of the intact spores were similarly recorded in the patterns of the crude and purified spore coats, although the relative intensities of the peaks in the latter patterns were somewhat higher than those detected in the former pattern. The purified spore coat preparations which had been treated with lysozyme, RNase and proteases generally showed higher diffrac tion peaks than the crude spore coats. These results revealed that the crystalline structures characteristic of the spores,'' were present in the spore coats, and that these structures were not digested by lysozyme, RNase and proteases. Crystal Morphology of the Structures in Spore Coats To ascertain our assumption described in the previous report" that the crystalline structures found in the spores might be of keratin or keratin-like substance, the peaks detected in the X-ray diffraction pattern of a purified spore coat preparation were crystallographically analyzed and compared with those of wool keratin described by Astbury and Streets'
In this experiment the methods employed for preparing the X-ray diffraction pattern were partly modified (the intermediate slit was adjusted to 0.5 mm) in order to obtain a more distinct pattern for analysis. although sulfur content of the whole cells was practically the same between them , i.e., the sulfur content of the protein residue frac tion increased, and that of the water-soluble fraction decreased during the sporulation , al though the concentration of sulfur in the whole cells remained unchanged throughout all the stages of development .
These data suggested that in the vegetative cells the major part of the sulfur assimilated was present in the form of water-soluble com pounds,* and that these compounds were con verted to non-soluble proteins , such as keratinlike proteins, during sporogenesis .
As was expected from these results , the X-ray diffraction pattern of the cells at the forespore stage (Fig. 8) showed the presence of the peaks near 9°, although their intensities were relatively low as compared with those found in the patterns of the free spores .
